09/91422 

SEQUENCE LISTING 
<110> SmithKline Beecham Biologicals S.A. 

5 

<120> Novel Compounds 
<130> BM45376 

10 

<160> 4 

<170> FastSEQ for Windows Version 3.0 



<211> 2742 
<212> DNA 

<213> Haemophilus influenzae strain Rd KW20 

20 <400> l 

atgaagaaag ctataaaatt aaatttaatt acacttggcc taattaatac gatcggtatg 60 

acgattacac aagctcaagc cgaagaaaca ttaggacaaa ttgatgtagt ggaaaaagtt 120 

atatcaaacg ataaaaaacc tttcactgaa gccaaagcca aaagtacacg tgaaaatgtc 180 

tttaaggaaa cacaaaccat tgaccaagtg attcgaagta tccctggtgc atttactcaa 240 

25 caagataaag gctcgggtgt cgtttctgtg aatattcgtg gcgaaaatgg attaggtcgc 300 

gtcaatacta tggttgatgg tgtaacacag accttctatt ctacagcctt agactcaggt 360 

caatcaggcg gaagttctca atttggtgcg gcaatcgatc ctaattttat tgcaggtgta 420 

gatgttaata aaagcaactt ttcaggagca agcggtataa atgcgttagc aggcagtgct 430 

aattttagaa cattaggcgt taatgatgtt attaccgatg acaaaccatt tggcattatt 540 

30 ctgaaaggaa tgacagggag taatgccact aaatccaatt ttatgacaat ggctgctggc „ 600 

agaaaatggc ttgataatgg tggctatgta ggcgtggtgt atggttatag ccaacgtgaa 660** 

gtatctcaag attaccgtat cggtggcgga gaacgattag catcattagg gcaggatatt 720 

ctcgcgaaag aaaaagaagc ttattttcgt aatgcgggtt atattttaaa tcctgaaggg 780 

caatggacac ctgatctaag caaaaaacat tggtcttgta acaaaccaga ttatcagaaa 840 

35 aatggtgatt gtagttatta tcgtattgga tctgctgcaa agactagaag agaaattcta 900 

caagaattat taacaaatgg aaaaaaacct aaggatattg aaaagctcca aaaaggtaat 960 

gatggaattg aagaaactga caaatcattt gaacgtaata aagatcaata tagtgttgca 1020 

ccgattgagc cgggtagttt gcaatctcgt tctcgtagcc atttattaaa atttgaatat 1080 

ggcgatgacc accaaaattt aggggcgcaa ttacgcacgt tggataataa aattggttct 1140 

40 cgcaaaattg aaaaccgtaa ttaccaagtc aattataact tcaacaataa cagctatctt 1200 



i 
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gatcttaatt taatggctgc acataacatt 


ggaaaaacta 


tttatcctaa 


aggcggtttt 


1260 




ttcgctggct ggcaagtggc agataaactt 


atcactaaaa 


atgtcgcaaa 


tattgttgat 


1320 




ataaacaaca gccatacttt cttactgcca 


aaagaaattg 


atttaaaaac 


cacattaggt 


1380 




ttcaactatt ttaccaatga atacagtaaa 


aaccgttttc 


cagaagaatt 


aagtttgttt 


1440 


5 


tataacgatg cttcacatga tcaaggctta 


tattcacaca 


gtaaaagagg 


gcgatattct 


1500 




ggcacaaaaa gtttattacc acaacgtcca 


gtaatcttac 


aaccttctgg 


caagcaaaaa 


1560 




tttaaaaccg tgtattttga taccgcactt 


tctaaaggca 


tttatcattt 


aaattacagc 


1620 




gtgaatttta cccattatgc ctttaatggt 


gagtatgtag 


gttacgaaaa 


tacagcgggt 


1680 




caacaaatta atgaacctat tttgcataaa 


tcagggcata 


aaaaggcatt 


caatcattct 


1740 


10 


gccacattaa gtgcagaact gagtgattat 


tttatgccat 


tttttactta 


ttcacgcact 


1800 




cacagaatgc cgaacattca agagatgttt 


ttctctcaag 


tgtctaatgc 


aggggtaaac 


1860 




acagcattaa aacctgaaca atctgacacc 


tatcaactag 


gctttaatac 


ttataaaaaa 


1920 




ggtctcttca ctcaagacga tgtgctaggc 


gtaaaattag 


taggctatcg 


tagctttatt 


1980 




aaaaactata tccataatgt ttatggtgtt 


tggtggcgag 


atggcatgcc 


tacgtgggca 


2040 


15 


gaaagtaatg gatttaaata tactattgct 


catcaaaatt 


ataagcctat 


tgtgaaaaag 


2100 




agcggcgtcg agttagaaat taactatgac 


atgggacgtt 


tttttgcgaa 


tgtctcttat 


2160 




gcatatcaac gaacaaatca accaaccaat 


tatgccgatg 


ccagcccgcg 


tccgaataat 


. 2220 




gcttcacaag aagacatttt gaaacaaggt 


tatggcttat 


ctcgtgtttc 


aatgctacca 


2280 




aaagactacg gcagattaga gcttggcaca 


cgttggtttg 


atcaaaaatt 


aaccttaggt 


2340 


20 


ctggcagctc gttattatgg aaaaagtaaa 


cgtgcgacaa 


ttgaagaaga 


atatatcaat 


2400 




ggatctcgct ttaaaaaaaa taccttgcgt 


cgtgaaaatt 


actatgccgt 


gaaaaaaacg 


2460 




gaagatatta aaaaacaacc gattatttta 


gatttacacg 


tcagctatga 


accaatcaaa 


2520 




gatttgatta ttaaagcgga agtacaaaat 


ctattagata 


aacgttatgt 


tgatccgtta 


2580 




gatgctggaa atgacgcggc ttcgcaacgt 


tattattcaa 


gtttaaataa 


ttctatagaa 


2640 


25 


tgtgcgcaag attcttctgc ttgcggtggt 


tcagataaaa 


ccgtgcttta 


taactttgca 


2700 




cgtggaagaa cttatattct gagtttaaac 


tataaattct 


aa 




2742 




<210> 2 












<211> 913 










30 


<212> PRT 












<213> Haemophilus influenzae strain Rd KW20 








<400> 2 












Met Lys Lys Ala lie Lys Leu Asn 


Leu He Thr 


■ Leu Gly Leu He Asn 




35 


1 5 


10 




15 






Thr He Gly Met Thr He Thr Gin 


Ala Gin Ala Glu Glu Thr Leu Gly 






20 


25 


30 






Gin He Asp Val Val Glu Lys Val 


He Ser Asn Asp Lys Lys Pro Phe 






35 40 




45 






40 


Thr Glu Ala Lys Ala Lys Ser Thr 


Arg Glu Asn Val Phe Lys Glu Thr 






50 55 




60 








Gin Thr He Asp Gin Val He Arg 


Ser He Pro Gly Ala Phe Thr Gin 






65 70 


75 




80 





2 
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Gin Asp Lys Gly Ser Gly Val Val Ser Val Asn lie Arg Gly Glu Asn 

85 90 95 

Gly Leu Gly Arg Val Asn Thr Met Val Asp Gly Val Thr Gin Thr Phe 
100 105 110 

5 Tyr Ser Thr Ala Leu Asp Ser Gly Gin Ser Gly Gly Ser Ser Gin Phe 
115 120 125 

Gly Ala Ala He Asp Pro Asn Phe He Ala Gly Val Asp Val Asn Lys 

130 135 140 

Ser Asn Phe Ser Gly Ala Ser Gly He Asn Ala Leu Ala Gly Ser Ala 
10 145 150 155 160 

Asn Phe Arg Thr Leu Gly Val Asn Asp Val He Thr Asp Asp Lys Pro 

165 170 175 

Phe Gly He He Leu Lys Gly Met Thr Gly Ser Asn Ala Thr Lys Ser 
180 185 190 

15 Asn Phe Met Thr Met Ala Ala Gly Arg Lys Trp Leu Asp Asn Gly Gly 
195 200 205 

Tyr Val Gly Val Val Tyr Gly Tyr Ser Gin Arg Glu Val Ser Gin Asp 

210 215 220 

Tyr Arg lie Gly Gly Gly Glu Arg Leu Ala Ser Leu Gly Gin Asp He 
20 225 230 235 240 

Leu Ala Lys Glu Lys Glu Ala Tyr Phe Arg Asn Ala Gly Tyr He Leu 

245 250 255 

Asn Pro Glu Gly Gin Trp Thr Pro Asp Leu Ser Lys Lys His Trp Ser 
260 265 270 

25 Cys Asn Lys Pro Asp Tyr Gin Lys Asn Gly Asp Cys Ser Tyr Tyr Arg 
275 280 285 

lie 'Gly Ser Ala Ala Lys Thr Arg Arg Glu He Leu Gin Glu Leu Leu 

290 295 300 

Thr Asn Gly Lys Lys Pro Lys Asp He Glu Lys Leu Gin Lys Gly Asn 
30 305 310 315 320 

Asp Gly He Glu Glu Thr Asp Lys Ser Phe Glu Arg Asn Lys Asp Gin 

325 330 335 

Tyr Ser Val Ala Pro He Glu Pro Gly Ser Leu Gin Ser Arg Ser Arg 
340 345 350 

35 Ser His Leu Leu Lys Phe Glu Tyr Gly Asp Asp His Gin Asn Leu Gly 
355 360 365 

Ala Gin Leu Arg Thr Leu Asp Asn Lys He Gly Ser Arg Lys He Glu 

370 375 380 

Asn Arg Asn Tyr Gin Val Asn Tyr Asn Phe Asn Asn- Asn Ser Tyr Leu 
40 385 390 395 400 

Asp Leu Asn Leu Met Ala Ala His Asn He Gly Lys Thr He Tyr Pro 

405 410 415 

Lys Gly Gly Phe Phe Ala Gly Trp Gin Val Ala Asp Lys Leu He Thr 

0 



WO 00/50599 



PO7EP00/01423 



420 425 430 

Lys Asn Val Ala Asn He Val Asp lie Asn Asn Ser His Thr Phe Leu 

435 440 445 

Leu Pro Lys Glu He Asp Leu Lys Thr Thr Leu Gly Phe Asn Tyr Phe 
5 450 455 460 

Thr Asn Glu Tyr Ser Lys Asn Arg Phe Pro Glu Glu Leu Ser Leu Phe 
465 470 475 430 

Tyr Asn Asp Ala Ser His Asp Gin Gly Leu Tyr Ser His Ser Lys Arg 
485 490 495 

10 Gly Arg Tyr Ser Gly Thr Lys Ser Leu Leu Pro Gin Arg Ser Val He 
500 505 510 

Leu Gin Pro Ser Gly Lys Gin Lys Phe Lys Thr Val Tyr Phe Asp Thr 

515 520 525 

Ala Leu Ser Lys Gly He Tyr His Leu Asn Tyr Ser Val Asn Phe Thr 
15 530 535 540 

His Tyr Ala Phe Asn Gly Glu Tyr Val Gly Tyr Glu Asn Thr Ala Gly 
545 550 555 560 

Gin Gin He Asn Glu Pro He Leu His Lys Ser Gly His Lys Lys Ala 
565 570 575 

20 Phe Asn His Ser Ala Thr Leu Ser Ala Glu Leu Ser Asp Tyr Phe Met 
580 535 590 

Pro Phe Phe Thr Tyr Ser Arg Thr His Arg Met Pro Asn He Gin Glu 

595 600 605 

Met Phe Phe Ser Gin Val Ser Asn Ala Gly Val Asn Thr Ala Leu Lys 
25 610 615 620 

Pro Glu Gin Ser Asp Thr Tyr Gin Leu Gly Phe Asn Thr Tyr Lys Lys 
625 630 635 640 

Gly Leu Phe Thr Gin Asp Asp Val Leu Gly Val Lys Leu Val Gly Tyr 
645 650 655 

30 Arg Ser Phe He Lys Asn Tyr He His Asn Val Tyr Gly Val Trp Trp 
660 665 670 

Arg Asp Gly Met Pro Thr Trp Ala Glu Ser Asn Gly Phe Lys Tyr Thr 

675 630 685 

He Ala His Gin Asn Tyr Lys Pro He Val Lys Lys Ser Gly Val Glu 
35 690 695 700 

Leu Glu He Asn Tyr Asp Met Gly Arg Phe Phe Ala Asn Val Ser Tyr 
705 710 715 720 

Ala Tyr Gin Arg Thr Asn Gin Pro Thr Asn Tyr Ala Asp Ala Ser Pro 
725 730 735 

40 Arg Pro Asn Asn Ala Ser Gin Glu Asp He Leu Lys Gin Gly Tyr Gly 
740 745 750 

Leu Ser Arg Val Ser Met Leu Pro Lys Asp Tyr Gly Arg Leu Glu Leu 
755 7 60 765 

4 
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Gly Thr Arg Trp Phe Asp Gin Lys Leu Thr Leu Gly Leu Ala Ala Arg 

770 775 780 

Tyr Tyr Gly Lys Ser Lys Arg Ala Thr lie Glu Glu Glu Tyr lie Asn 
785 790 795 800 

5 Gly Ser Arg Phe Lys Lys Asn Thr Leu Arg Arg Glu Asn Tyr Tyr Ala 

805 810 815 

Val Lys Lys Thr Glu Asp lie Lys Lys Gin Pro lie lie Leu Asp Leu 

820 825 830 

His Val Ser Tyr Glu Pro lie Lys Asp Leu lie lie Lys Ala Glu Val 
10 835 840" 845 

Gin Asn Leu Leu Asp Lys Arg Tyr Val Asp Pro Leu Asp Ala Gly Asn 

850 855 860 

Asp Ala Ala Ser Gin Arg Tyr Tyr Ser Ser Leu Asn Asn Ser lie Glu 
865 870 875 880 

15 Cys Ala Gin Asp Ser Ser Ala Cys Gly Gly Ser Asp Lys Thr Val Leu 

885 890 895 

Tyr Asn Phe Ala Arg Gly Arg Thr Tyr lie Leu Ser Leu Asn Tyr Lys 
900 905 910 

Phe 

20 

<210> 3 
<211> 2757 
<212> DNA 

25 <213> non typeable Haemophilus influenzae strain 3224 

<400> 3 

atgaagaaag ctataaaatt aaatttaatt acacttagcc taatcaatac aatcggtatg 60 
acgattacac aagctcaagc cgaagaaaca ttagggcaaa ttgacgtcgt agaaaaagtg 120 

30 atatcaaatg acaaaaaacc tttcactgaa gccaaagcca aaagtacgcg tgaaaatgtc 180 
tttaaggaaa cacaaaccat tgaccaagtc attcggagca ttcctggggc atttactcaa 240 
caagataaag gctcgggtgt ggtttctgta aatattcgtg gcgaaaatgg attaggtcgt 300 
gtcaatacga tggttgatgg tgtaacccaa accttctatt ctacagcctt agactctggt: 3£U 
caatcaggcg gaagttctca atttggtgcg gcaatcgacc ctaattttat tgcaggtgta 4 20 

35 gatgttaata aaagcaactt ttcgggagca agcggtataa atgccttagc aggcagtgct 480 
aattttagaa cattaagcgt taatgatgtg attaccgatg acaaaccatt cggcactatc 540 
ctgaaaggaa tgacagggag caatgccact aaatccaatt ttatgacgac agctgcaggc 600 
agaaaatggc ttgataatgg tggctatgta ggcgtagtgt atggttatag ccaacgtgaa 660 
gtttcacaag attatcgtat aggtggcgga gaacgattag catcattagg gcaagatatt 720 

40 cttgctaaag aaaaagaaaa gatttttcgt aatgatggtt atgttttaaa ttctgccgga 780 
caatgggcac ctgatttaaa caaaccacat tggtcttgta ataccccgag ttcttcaaaa 840 
gataaaagta tgagtacatc ttgtaagcct tatcgtcttg gacctgctgc aacgactaga 900 
caagaaattc taaaagaatt atcagaagat ggaaaagaac ctaaggatat tgaaaagctc 960 
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caaaaaagta atgatggaat tgaagaaact 
tatgacgtcg cccctattga gcctggtagt 
aaatttgaat atagcgatga tcaccatacg 
aaaattggtt ctcgcaaaat tgaaaaccgt 
5 aacagctatc ttgatcttaa tttaatggct 
aagggtggtt tttttgctgg ctggcaagtg 
aatattgttg atataaataa cagccatact 
accacattag ggtttaacta ttttaccaat 
ttaagtttgt tttatgtgaa tgaatcacat 
10 gggcgatatt ctggctcaaa aggtttatta 
ggcaagcaaa aatttaaaac agtgtatttt 
ttaaattaca gcgtgaattt tacccattat 
aatacagcag ataaaattaa tgaacctatt 
aatcattctg ctacattaag tgcagagcta 
15 tcacgcacac acagaatgcc gaatattcaa 
ggggtaaaca ccgcattaaa acctgaacaa 
tataaaaaag gtctattcac tcaagacgat 
agctttatta aaaactatat ccacaatgtg 
ccagagtggg caagactcaa tggttttcgt 
20 atagtgaaaa aaagcggagc tgagttagag 
aatctgtctt atgcttatca acgtactaat 
cgtccgcgta atgcttcaaa agaagagatt 
tctatgttac caaaggacta cggtagatta 
ttaactcttg gtatcgcagc ccgttactat 
25 gaatacatca acggctctcg ctatgaaaaa 
attaaaaaga cagaagagat taaaaaacaa 
gaaccaatca aagatttgat tattaaagcg 
gttgatccgt tagatgctgg aaatgatgcg 
gattctttag cctgtaaaat aaatgaatca 
30 ctttataact ttgcacgtgg aagaacttat 



gaaaaatcat ttgaacgtaa taaagatcaa 1020 

ttgcaatctc gttcacgtag tcatttatta 1080 

ctaggggcgc aaatacgtac ccttgataat 1140 

aattaccaag tcaattataa cttcaataat 1200 

gcacataaca ttggcaaaac tatttatcct 1260 

gcagacaaac ttatcacaaa aaatgtggca 1320 

ttcttactgc caaaagaaat cgatttaaaa 1380 

gaatacagta aaaaccgttc tccagaagaa 1440 

gatcaaggct tatattcact cagtaataaa 1500 

ccacaacgtt cagtaatctt acaaccttct 1560 

gataccgcac tttctaaagg tatttatcat 1620 

gcctttaatg gtgagtatgt tggatataaa 1680 

ttgcataaat cagggcataa aaaggcattc 1740 

agcgattatt ttatgccatt ttttacttat 1800 

gagatgtttt tctctcaagt gtctgatgct 1860 

tctgacacct atcaactagg ctttaatact 1920 

gtattaggca tcaaattagt gggctatcgt 1980 

tatggagatt ggtcacgaga tggtgttatg 2040 

ctgacgattg ctcatcaaaa ttatcaacca 2100 

ctcaattatg atatggggcg tttttttgca 2160 

cagccaacca attatgccga tgccagctca 2220 

ttgaaacaag gttatggttt atcacgaatc 2280 

gagcttggca cacgctggtt tgatcaaaaa 2340 

ggaaaaagta aacgtgctac aactcaagaa 2400 

aatactacgc gcgacagaat ttattatgct 24 60 

cctattattt tagatttaca cgtcagctat 2520 

gaagtacaaa atctattaga taaacgttat 2530 

gcttcgcaac gttattattc aagtttaaat 2640 

acctgtaatg atggttcaga gaaaactgtg 2700 

actctgagtt tgaactataa attctag 2757 



<210> 4 
<211> 918 
<212> PRT 

35 <213> non typeable Haemophilus influenzae strain 3224 



<400> 4 

Met Lys Lys Ala lie Lys Leu Asn 
1 5 
40 Thr He Gly Met Thr He Thr Gin 
20 

Gin He Asp Val Val Glu Lys Val 
35 40 



Leu He Thr Leu Ser Leu He Asn 

10 15 
Ala Gin Ala Glu Glu Thr Leu Gly 
25 30 
He Ser Asn Asp Lys Lys Pro Phe 
45 
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Thr Glu Ala Lys Ala Lys Ser Thr Arg Glu Asn Val Phe Lys Glu Thr 

50 55 60 

Gin Thr lie Asp Gin Val He Arg Ser He Pro Gly Ala Phe Thr Gin 
65 70 75 80 

5 Gin Asp Lys Gly Ser Gly Val Val Ser Val Asn He Arg Gly Glu Asn 
85 90 95 

Gly Leu Gly Arg Val Asn Thr Met Val Asp Gly Val Thr Gin Thr Phe 

100 105 110 

Tyr Ser Thr Ala Leu Asp Ser Gly Gin Ser Gly Gly Ser Ser Gin Phe 
10 115 120' 125 

Gly Ala Ala He Asp Pro Asn Phe He Ala Gly Val Asp Val Asn Lys 

130 135 140 

Ser Asn Phe Ser Gly Ala Ser Gly He Asn Ala Leu Ala Gly Ser Ala 
145 150 155 160 

15 Asn Phe Arg Thr Leu Ser Val Asn Asp Val lie Thr Asp Asp Lys Pro 

165 170 175 

Phe Gly lie He Leu Lys Gly Met Thr Gly Ser Asn Ala Thr Lys Ser 

180 185 190 

Asn Phe Met Thr Thr Ala Ala Gly Arg Lys Trp Leu Asp Asn Gly Gly 
20 195 200 205 

Tyr Val Gly Val Val Tyr Gly Tyr Ser Gin Arg Glu Val Ser Gin Asp 

210 215 220 

Tyr Arg He Gly Gly Gly Glu Arg Leu Ala Ser Leu Gly Gin Asp He 
225 230 235 240 

25 Leu Ala Lys Glu Lys Glu Lys He Phe Arg Asn Asp Gly Tyr Val Leu 

245 250 255 

Asn Ser Ala Gly Gin Trp Ala Pro Asp Leu Asn Lys Pro His Trp Ser 

260 265 270 

Cys Asn Thr Pro Ser Ser Leu Lys Asp Lys Ser Met Ser Thr Ser Cys 
30 275 280 285 

Lys Pro Tyr Arg Leu Gly Pro Ala Ala Thr Thr Arg Gin Glu He Leu 

290 295 300 

Lys Glu Leu Leu Glu Asp Gly Lys Glu Pro Lys Asp He Glu Lys Leu 
305 310 315 320 

35 Gin Lys Ser Asn Asp Gly He Glu Glu Thr Glu Lys Ser Phe Glu Arg 

325 330 335 

Asn Lys Asp Gin Tyr Asp Val Ala Pro He Glu Pro Gly Ser Leu Gin 

340 345 350 

Ser Arg Ser Arg Ser His Leu Leu Lys Phe Glu Tyr Ser Asp Asp His 
40 355 360 365 

His Thr Leu Gly Ala Gin He Arg Thr Leu Asp Asn Lys He Gly Ser 

370 375 380 

Arg Lys He Glu Asn Arg Asn Tyr Gin Val Asn Tyr Asn Phe Asn Asn 

7 
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385 390 395 400 

Asn Ser Tyr Leu Asp Leu Asn Leu Met Ala Ala His Asn He Gly Lys 

405 410 415 

Thr He Tyr Pro Lys Gly Gly Phe Phe Ala Gly Trp Gin Val Ala Asp 
5 420 425 430 

Lys Leu lie Thr Lys Asn Val Ala Asn He Val Asp He Asn Asn Ser 

435 440 ' 445 

His Thr Phe Leu Leu Pro Lys Glu He Asp Leu Lys Thr Thr Leu Gly 
450 455 460 

10 Phe Asn Tyr Phe Thr Asn Glu Tyr' Ser Lys Asn Arg Phe Pro Glu Glu 

Ann 475 480 

465 470 4'=> 

Leu Ser Leu Phe Tyr Val Asn Glu Ser His Asp Gin Gly Leu Tyr Ser 

485 490 495 

Leu Ser Asn Lys Gly Arg Tyr Ser Gly Ser Lys Gly Leu Leu Pro Gin 
15 500 505 510 

Arg Ser Val He Leu Gin Pro Ser Gly Lys Gin Lys Phe Lys Thr Val 

515 520 525 

Tyr Phe Asp Thr Ala Leu Ser Lys Gly He Tyr His Leu Asn Tyr Ser 
530 535 540 

70 val Asn Phe Thr His Tyr Ala Phe Asn Gly Glu Tyr Val Gly Tyr Lys 
545 550 555 560 

Asn Thr Ala Asp Lys He Asn Glu Pro He Leu His Lys Ser Gly His 

565 570 575 

Lys Lys Ala Phe Asn His Ser Ala Thr Leu Ser Ala Glu Leu Ser Asp 
25 580 585 590 

Tyr Phe Met Pro Phe Phe Thr Tyr Ser Arg Thr His Arg Met Pro Asn 

595 600 605 

He Gin Glu Met Phe Phe Ser Gin Val Ser Asp Ala Gly Val Asn Thr 
610 615 620 

30 Ala Leu Lys Pro Glu Gin Ser Asp Thr Tyr Gin Leu Gly Phe Asn Thr 
625 630 635 640 

Tyr Lys Lys Gly Leu Phe Thr Gin Asp Asp Val Leu Gly He Lys Leu 

645 650 655 

val Gly Tyr Arg Ser Phe He Lys Asn Tyr He His Asn Val Tyr Gly 
35 660 665 670 

Asp Trp Ser Arg Asp Gly Val Met Pro Glu Trp Ala Arg Leu Asn Gly 

675 680 685 

Phe Arg Leu Thr He Ala His Gin Asn Tyr Gin Pro He Val Lys Lys 
690 695 7 00 

40 Ser Gly Ala Glu Leu Glu Leu Asn Tyr Asp Met Gly Arg Phe Phe Ala 
705 710 715 720 

Asn Leu Ser Tyr Ala Tyr Gin Arg Thr Asn Gin Pro Thr Asn Tyr Ala 
725 730 735 

8 
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10 



15 



20 



Asp Ala Ser Ser Arg Pro Arg Asn Ala Ser Lys Glu Glu lie Leu Lys 

740 745 750 

Gin Gly Tyr Gly Leu Ser Arg lie Ser Met Leu Pro Lys Asp Tyr Gly 

755 "760 765 

Arg Leu Glu Leu Gly Thr Arg Trp Phe Asp Gin Lys Leu Thr Leu Gly 

770 "?75 780 

He Ala Ala Arg Tyr Tyr Gly Lys Ser Lys Arg Ala Thr Thr Gin Glu 
785 790 795 800 

Glu Tyr He Asn Gly Ser Arg Tyr Glu Lys Asn Thr Thr Arg Asp Arg 

805 810 315 

He Tyr Tyr Ala He Lys Lys Thr Glu Glu He Lys Lys Gin Pro He 

820 825 830 

He Leu Asp Leu His Val Ser Tyr Glu Pro He Lys Asp Leu He He 

835 840 845 

Lys Ala Glu Val Gin Asn Leu Leu Asp Lys Arg Tyr Val Asp Pro Leu 

850 855 860 

Asp Ala Gly Asn Asp Ala Ala Ser Gin Arg Tyr Tyr Ser Ser Leu Asn 
865 870 875 880 

Asp Ser Leu Ala Cys Lys He Asn Glu Ser Thr Cys Asn Asp Gly Ser 

885 890 895 

Glu Lys Thr Val Leu Tyr Asn Phe Ala Arg Gly Arg Thr Tyr He Leu 

900 905 910 

Ser Leu Asn Tyr Lys Phe 
915 



9 



